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August 17, 1978

Mr. Marc Nelson

Environmental Scientist, SRMA

UNITED STATES GEOLOGICAL SURVEY
Mining Operations - Conservation Div.
P. 0. Box 26124

Albuquerque, New Mexico 87125

Dear Mr. Nelson:

Pursuant to your letter of July 28, 1978 requesting additional
environmental monitoring data for the Jackpile-Paguate Mine,
the following is in answer to questions 2 and 3 of your letter:

The soil, vegetation and radon sampling frequency is
dependent upon adherence to statistical criteria applied
to the gamma radioactivity survey.

At present, reclamation sites that are complete are
being surveyed, permanently staked, and corresponding
maps prepared for the implementation of the gamma survey
sampling grid.

Preliminary sample data from reclaimed waste dumps K and L
are as follows:

Dump Site Uranium-Nat. Total Radium
X 2.70 ug/g 3.09 pCi/g
L 4,50 ug/g 3.62 pCi/g
L & K (Composite) NO3-N P K B As Fe Zn Se
Ppm 15.91 2.6 119 .28 (.5 12.72 6.24 <.06

As additional data becomes available from the monitoring
program, it will be reported to your office.
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If additional information or clarification is required,
Please advise.

Sincerely,
L&
William E. Gray

Director-Environmental Affairs
Utanium Mining & Refining

WEG/cb
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July 19, 1978

Mr. Marc Nelson

Environmental Scientist, SRMA

UNITED STATES GEOLOGICAL SURVEY

Mining Operations - Conservation Division
P. O. Box 26124 '
Albuquerque, New Mexico 87125

Dear Mr. Nelson:

In accordance with your request for further
elaboration on the Jackpile Mine reclamation plan, I am

submitting the attached information.

Singerely,

-

WILLIAM ‘E. GRAY
Director, Environmental Affairs

WEG/jms
Enc.

JuL 251978

U.S. GEOLOGICAL SURVEY
ALBUQUERQUE, NEW MEXICO

The Anaconda Company New Mexico Operations Mineral Resources Group P.O. Box 638 Grants, New Mexico 87020 505/876-22
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ENVIRONMENTAL, MONITORING
(As per USGS Questionnaire of May 2, 1978)

AIR

An air monitoring program will be established at the Anaconda Jack-

pile mine which will include the following:

1. Radon gas measurements, averaged over a 48-hour period,
will be made each month at the following locations:

(a) on a reclaimed waste pile east of the old sh0p,
(b) near the north perimeter at Jackpile Well #4;
(c) at the west gate near the town of Paguéte; and
(d) near an active mine vent. |

2. Monthly 48-hour air samples will be taken at each of
the above locations. They will be analyzed for total

particulate, total uranium, thorium 230, radium 226
and lead 210.

3. The expanded monitoring program will be initiated as
soon as electricity is available at the new locations
and the new equipment arrives. :

4. Data will be submitted quarterly and in the same units
as the applicable regulations.

5. At the end of one year an evaluation of the data will
be submitted. If the data so warrants, a request for
modification of the program will be made.

1. Surface Water Monitoring Locations:

A surface water monitoring program will be established
to. include the following locations:

(a) on the Paguate upstream from the mining area;
(b) on the Moquino upstream from the mining area;

(c) on the Paguate just above the confluence with the
Mogquino;
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(d) on the Moquino just above the confluence with
the Paguate;

(e) Jjust below the mining area;
(f) at the mouth of Oak Canyon Wash; and
(g) at the Paguate Reservoir.

2. Ground Water Monitoring Locations:

A ground water monitoring program will be established
to include the following locations:

(a) 01d Shop Well, New Shop Well and Jackpile Well #4;

(b) Monitor wells presently being drilled down—gradient
from the waste water holding ponds.

3. Monitoring Parameters and Frequencies:

(a) All locations will be monitored monthly for
uranium natural and radium 226.

(b) All surface and all ground water locations will
initially be monitored for:
pH Cu
specific conductance
Ca
Mg
Na
K
HCO
50,
SO 4
F
Cl
Fe
Mn

HEREEREETRES

If any of the chemical constituents are found to be
75% or more of the allowable standard, each particular
item exceeding the limit will be analyzed quarterly.
All samples will be analyzed annually for the above
chemicals.

4. The data will be submitted quarterly in the units of
the applicable regulations. At the end of one year
an evaluation of the data will be submitted. If the
data so warrants, a request for modification of the
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program will be made.

ADDENDUMS TO THE MINE PLAN

1. Water

(a) The response to this section is presently being
prepared by the Dames and Moore Consulting Firm
and will follow :nder separate cover.

(b) The response to this section is presently being
prepared by the Dames and Moore Consulting Firm
and will follow under separate cover.

(c) Most of the ephemeral or perennial drainages flow
into the Rio Moquino or Rio Paguate. Water sam—
ples taken downstream of the Jackpile-Paguate Mine
show radionuclide values below MPC. Such values
indicate the possibility of limited transport of
radiocactive materials from waste piles. Certain
water drainages may pass along stockpiles, but the
piles will be removed at or before mine closedown.
As for water flow fram atop reclaimed waste piles,
an erosion control system is presently being used
by Anaconda. The program consists of water entrap-
ment berms on declining slope areas on dump sur-
faces and similar berms around the outer edge of
each dump level.

2. Vegetation

Anaconda is presently instituting a minesite recla-
mation sampling program. Included in this program
under Phase III is a soil and vegetation sampling
project. Vegetation samples from campleted recla-
mation sites will be analyzed for the radionuclides,
total uranium, thorium 230, radium 226 ard lead 210.
Selenium is among the chemical elements to be
assayed on the vegetation samples. Such a program
will give an actual account of uptake on all planted
species that appear on reclaimed sites.

3. Stabilization of Waste Piles

Applicable stabilization methods of the Jackpile-
Paguate Mine have been addressed in Appendix D to
Anaconda's Mining and Reclamation Plan. The reader
is referred to these for background material in
response to question three. In addition, the
following material is presented in response to

-3=-
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specific items in question three.

Reduction of slope angles is identified as one alter-
native recommended for consideration. This is a valid
method worthy of consideration for meeting reclamation
goals at the Jackpile Mine.

However, the whole concept of reducing slope angles
introduces consideration of a number of trade—offs,
not the least of which are the following:

. Reduction of easily accessible level surface
acreage

. Accaompanying decline in forage yields (level
surfaces would more likely support higher
forage yields, other factors being constant)

. Increase in erosion-prone slope surfaces

. Ioss of valuable seed sources from desirable plant
species which establish on existing slopes (steep
slope surfaces would be ordinarily immune from
excessive grazing pressures due to their inacces-
sibility relative to low-lying level areas)

ILandscape surrounding the Jackpile Mine contain steep,
sometimes vertical and undercut slopes that support
little vegetation. Many slopes at the Jackpile Mine
are more gentle than surrounding terrain. Physical
and vegetative methods to stabilize these slopes are
currently being implemented or being considered for
pilot programs at the mine.

Preliminary estimates (see attached) indicate slope
reduction is very costly to implement. Furthermore,
alternative procedures which can prove effective for
slope stabilization purposes at the mine compare
favorably to cost estimates for reducing slope angles
(see Cost Summary Table In Appendix D of Reclamation
Plan).

Deposition of large aggregates on the Jackpile Mine
slopes has been suggested as one stabilization method
in the above-referenced letter. This is one of the
more effective procedures for significantly inhibiting
movement over long time periods. Aggregate deposition
has been undertaken on several dumps (see photographs
Appendix B to Mining and Reclamation Plan).

Consideration of additional cover for vegetation

-4-
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4.

Waste

(a)

stabilization has been identified as one alternative
in the above-referenced letter. Studies to date that
have been carried out on behalf of Anaconda Company,
however, indicate key phytosociological parameters

on eight to twelve inches of suitable overburden
approaches that of surrounding rangeland. These plant
community charactersitics are being checked for long
term changes.  Data will be reported as it becomes
available.

Sampling for ‘trace metal concentrations in vegetation
is being contemplated for any dumps which show rela-
tively high radioactivity. Data from Anaconda's
radiological monitoring program will be reported as
it becomes available.

Biodegradeable matting has been identified in the above-
referenced letter as one alternative to slope stabli-
zation. Biodegradeable matting or similar materials
can be an effective aid to vegetation establishment on
steep slopes. Their utility in the semi-arid condi-
tions in the Jackpile Mine is questicnable however,
particularly in light of other less costly but effec-
tive stabilization procedures. It is recognized,
however, that in some cases, e.g. steep waste dump
slopes adjacent to permanent drainages, biodegradeable
matting may be one of the more useful and cost effec-
tive approaches to reduce material transport from
waste dunps resulting from infrequent heavy rainfall
or snowmelt in the area. Anacornda is investigating
several matting or mat-like materials for use at the
mine.

Benching has been identified in the above-referenced
letter as one alternative to steep slope stabilization.
This is a valid method of inhibiting material transport
on steep slopes and erosion prone areas. Some slopes
may be considered for benching or trenching in conjunc-
tion with physical, vegetable or a combination of slope
stabilization procedures, should pilot programs be
ineffective in controlling erosion.

Pile Radiological Report

Information concerning radon gas appears to be the
main factor of concern under Section 4 of the U.S.G.S.
requests. Anaconda's Jackpile-Paguate minesite
reclamation sampling program includes monitoring
radaaz Phase III involves measurement of randon
(Rn™“") exhalation fluxes from radium on reclaimed
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dumps. Since Rn222 is the factor of interest amd our
sampling design directly includes radon measurements

on previously reclaimed dumps and also future sites, it
may not be necessary to monitor the parameters men—
tioned to determine a radon value on dumps that have
been reclaimed.

NOTE: The Rn’22 flux study will begin following the
ganma survey and evaluation as per the sampling

design.
(b} Dump Type of Cover Amount
North Dump Tres Hermanos = Crushed existing rock
Sandstone on surface 18'24" deep
o,P d'Pl'PZ Tres Hermanos  Existing material on
Sandstone dump
F,G Mixture of Tres 18'24"

Hermanas Sand-
stone and some

shales
c,D,E Tres Hermanas Existing material on
Sandstone dump
J,V Tres Hermanas 18'24"
Sandstone
T Tres Hermanas 24"
. Sandstone

(c) At present, soil samples taken from dumps to be
reclaimed are analyzed for a nmumber of chemical
elements in which selenium is included. Again, in
our minesite reclamation sampling program, soil
samples from dumps will be rumn for total uranium,
thorium 230, radium 226 and lead 210.

(d) 2n estimation of cover required could possibly be
accomplished from data obtained from previously
reclaimed dumps. The results from the radionuclide
analysis on dump soils may also aid in predicting
radon gas levels and subsequently amount to cover
material. There are no present regulation setting
limits on radon exhalation fluxes from reclaimed
uranium mine wastes, however, the radon exhalation
on reclaimed uranium mill tailings should be kept
below twice the background value (U.S.N.R.C.

—6—
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Scarano, et al, 1977). Flux data obtained by
the United States Environmental Protection Agency
reveals values on old and new dump sites at less

than twice background, and many values are equal
to background.

5. Reclamation Report

Due to the working schedule involved in our
reclamation project, it may be more feasible to
submit the annual report in November or December.
The year's project work for that particular grow-
ing season will be completed at the summer's end
and more easily reported at its campletion. Also,
it is unfair to evaluate the success of the year's
reclamation project over one growing season and
for this reason reporting of stabilization (germ-
ination and survival rates) can be made in subse-
quent yearly reports.
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EXHIBIT §

PER ACRE COSTS OF STABILIZATION PROCEDURESl

T A. Costs for regrading slopes or waste dumps from 1:1 to p:3: (Method 1)
Assumptions:
1. Dumps are 30 feet high (h) *
2. 1 yd3 of overburden weighs <1.5 tons (t)**
3. A D-9 cat can move 357 tons of overburden/hr. (m) at a cost of
$60/hr. (4)***
4. 1ydd =27 ££.3 (q)
5. Slope conversions based on a plane surface
6. £, is an arbitrary distance at waste dump base (10,000 feet)
7. 1 acre = 43560 ft.2 (£)

Computations:

1. Cubic yards of material to be moved for regrading slopes (Y):

. (30) (90) - (30) (30) '
hb/2 - Bb'/2 1) 2 2 (10,000) = 330,000

q 27

Y =

'*Estimated durihg field observations and from information supplied by Anaconda.
*Ref. 19 .
***gupplied by Anaconda

lThese are estimated costs and are intended only to present differences in magnitude
for various alternatives. Futhermore, they are estimated on present dollar values
and may need adjustment for future inflation or recession.
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2. Tons of material to be moved:

Assumptions:
Same as Method 1

Computations:

—

T = (t)(Y}) = (1.5)(330,000) = 495,000
3. Acres on §:3 slope (A):

A= el _ (94.8) (10,000) 1.8
£ 43560 ————

4. Cost per acre 3:1 of regrading slopes (C):

495,000 (60)

c = T/mld) _ 357 - $3,816
A 21.8 -
Az. Costs for regrading slopes or waste dumps from l:1 to 3:3 (Method 2)

1. Cubic yards of material to be moved for regrading slopes (Y):

Y = (1/2)(30') (47.4) (sin O)(lz) =

1/2(30")(47.4*)(.31620) (1¢,000)
27
2. Tons of material to be moved (T):

T = () (Y) = (1.5)(83,266) =

3. Acres on ¥:3 slope (A):

A= 21.8*

4. Cost per ac:.re:,.l of regrading slopes (C):

124899

coI/m (d) _ T3s7 (50 -

A 21.8 -

* Trom Method 1 T

83,266

124,899

“»
[Ye)
o
w

!

POL-EPA01-0004866



N
N 6 ’ ’ o -
INVZA US. ENVIRONMENTAL PROTECTION AGEHCY

e ppore L . ENVIRONMENTAL MONITORING AND |
' SUPPORT LABORATORY
PO. BOX 15027

LAS VEGAS. MEVADA BON3
Jnt 191971 ' . 702/736-2969

Hr. W. Gray
Environmental Engineering
New Mexico Operations
The Anaconda Company
P. 0. Box 638 °
Grants, NM 86020

NP

Dear Hr,jéray:

A summary of the radon exhalation measurements we made in June 1976,
using the radon accumulation technique described by Bernhardt et al.
in ORP/LV-75-7(A), is attached.. Data from soil samples obtained
from the various sites, along with a map indicating the locations,
are also attached.

A1l of the values are similar to estimates of average background,
vhich is about 0.05 fCi/cm2-sec. The radium-226 results for the
soil samples are also similar to expected background values.

We do not have enough data to denote the specific natural background
for the study area. But, we note the values for the Laguna Training
Building and Paguate, 0.02 to 0.03 fCi/am2-sec, are similar to values
we have measured in Las Vegas. It would appear the values for the
railway trestle and the 01d Laguna Ball Field are somewhat above
background. !

The values for the Jackpfle dumps are in the range of expected back-
ground. Ye do not have sufficient in“onnation to determine if these
values are above the actual ambient background for this area.

Our evaluations of the radon exhalation measurement technique indicate

a general 95-percent confidence level error of around 30 percent.

Thus, although the subject data are similar, we believe there are _ .
significant diferences batween the values for several of the sites o
(e.g., not just measurement variation). The radium and moisture L
content data (surface 6 to 12 inches) do not appear to explain these :”
differences. The differences may be due to changes in atmospheric
pressure (not measured in this case) or the underlying unsampled
geological formations. Also, it should be recognized that the
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. r”cusurements"are based on the radon rcleased fyrom an area of less
-~ than three square feet. Thus, in a heterogeneous arca, adjoining
measurcments could vary by a factor of two or more,

These results are based on the measurement technique described by
Bernhardt, Johns, and Kaufimann in ORP/LV-75-7(A). The actual radon
analyses were performed by Eberline Instrument Corporation, under
contract to us. Should you have any questions, I suggest you call
Mr. Dave Bernhardt (702 - 736-2959, ex. 291) of this office. Should
you obtain additional results we would appreciate receiving them.

Sincerely yours,
(48

OBUV\“.

Donald Y. Hendricks
Director, Office of Radiation
Programs, Las Vegas Facility

2 Attachments

cC:
Mr. Jderry Thornhill, Region VI
Mr. Donald Beard, IHS
‘ Mr. Theodore Wolff, NMEIA
. Mr. Floyd Galpin, EPA
Dr. William Mills, EPA
Mr. Jack Reynolds, Anaconda
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= : ' - Radon - Radium-226 ' Pércent Moisture )

Location Exhalation : (pCi/g) - '
~ fCi/cm2-sec 0 - 6 in Depth 6 - 12 in Depth 0 - 6_In. 6 - 12 In.

Railroad Trestle 0.09 . 1.3 +0.12 0.97 + 0.112 0.6 1.1
01d Laguna ' - .

Ball Field 0.07 0.83 % 0.14 0.93 £ 0.75 2.8 4.8
Jackpile Dump : ' .-

01d 0.04 . 1.5 %£0.2 - 5 -

Kew 0.06 0.99 £ 0.14 - . T -
Laguna Training .

Canter ' 0.02 0.90 £ 0,13 " 0.36 = 0.09 1.7 1.3
Pauate 0.03 1.7 + 0.2 0,99 + 0,11 4.5 27

a Two-sigma counting error.

CONFIDENTIAL o POL-EPA01-0004869



3 —_
§ . .
1 Sampling Locations
- Air o '
; Water a Jackpile Housing
Soil " m )
{“*"', Rk - NIINT ST otind
=% Llaguna Acoma
3] 7,
)
L o coa A S+ PO 6
Lagunao { £9
2, ’
Brrt
S —— ~
A rA

0O 1 2 3 4m
| SR U |
SCALE

IR Open Pit Mine

Anaconda Co.
Jackpile—Paguate

Hio\ Mesita

K.

CONFIDENTIAL

POL-EPA01-0004870



	POL-EPA01-0004855
	POL-EPA01-0004856
	POL-EPA01-0004857
	POL-EPA01-0004858
	POL-EPA01-0004859
	POL-EPA01-0004860
	POL-EPA01-0004861
	POL-EPA01-0004862
	POL-EPA01-0004863
	POL-EPA01-0004864
	POL-EPA01-0004865
	POL-EPA01-0004866
	POL-EPA01-0004867
	POL-EPA01-0004868
	POL-EPA01-0004869
	POL-EPA01-0004870

	barcode: *9393417*
	barcodetext: 9393417


